Exogenous and autocrine growth factors stimulate human intervertebral disc cell proliferation via the ERK and Akt pathways.
Intervertebral disc (IVD) degeneration is accompanied by growth factor-overexpression and increased cell proliferation, probably representing a tissue repair process. Accordingly, we studied the effect of exogenous and autocrine growth factors on the proliferation of human IVD cells. We observed that Platelet-Derived Growth Factor (PDGF), basic Fibroblast Growth Factor (bFGF), and Insulin-like Growth Factor-I (IGF-I) stimulate DNA synthesis of human IVD cells, through the activation of the MEK/ERK and the PI-3K/Akt signal transduction pathways. Furthermore, medium conditioned (CM) by IVD cells induced DNA synthesis in the same cells, indicating the secretion of autocrine growth factors. The MEK/ERK and PI-3K/Akt pathways were also induced by CM, while their inhibition reversed in large part the DNA synthesis induction by CM. These responses to the exogenous and autocrine growth factors were qualitatively similar in both nucleus pulposus (NP) and annulus fibrosus (AF) cell cultures. Immunohistochemical studies in human biopsies showed significant activation of both signaling pathways, which was most prominent in the clusters of proliferating cells. These in vitro and in vivo data indicate that the proliferation of human IVD cells is regulated by exogenous and autocrine growth factors mainly via the MEK/ERK and PI-3K/Akt pathways; this may contribute to the design of future interventional approaches.